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ABSTRACT 
Fishes of the family Cichlidae are known 
for spectacular adaptive radiation and 
therefore serve as a model for 
evolutionary and ecological studies. They 
are highly speciated due to hybridization 
that frequently occur in the wild. The 
existence of an ecotype cichlid, ’wesafu’ in 
Epe lagoon, Lagos, Nigeria appears to be 
the result of such hybridization. This paper 
reviews the profile of wesafu and compare 
the species with other cichlids, evaluate 
the probable causes of speciation which 
includes diversity in feeding morphology, 
mate choice, adaptation to changes in 
habitat arising from water level dynamics , 
eco-phenotypic variation, restricted 
migration to predation and introgressive 
hybridization. The implication of such 
speciation and hybridization were also 
highlighted. 
Keywords: Speciation, Hybridization, 
Cichlids, wesafu 
 
INTRODUCTION 
A cichlid is a fish in the family Cichlidae, 
a family of fishes of almost unbelievable 
diversity.  They differ greatly in size and 
taxonomic group (Olojo et al, 2003). 
Tilapias are members of this diverse fish 
family and  serve as  important 
components of subsistence fisheries for 
thousands of years but have gained 
prominence in recent years in areas where 
they are not endemic (Modadugu and 
Bellen, 2008).  Fitzsimmons (2007) 
reported that tilapia have become the 
second most important fish produced in 
Aquaculture. This shows how significant 
tilapia is to the world fisheries.   
Essentially there are three genera in this 
family, based on reproductive behaviour. 
They are; Oreochromis, Sarotherodon and 
Tilapia. Oreochromis species are maternal 
mouthbrooders, Sarotherodon species are 
bi-parental mouthbrooder while Tilapia 
species are substrate spawners (Christian, 
et al, 2002). The Tilapia natural genetic 
resources are restricted to Africa but the 
culture industry is predominant in Asia. 
Compared to many other  fish families that 
remained unchanged for millions of years, 
cichlids are highly speciated due to 
hybridization that frequently occurs in the 
wild (Barlow, 2000). 
  
Evolution of African Cichlid Fishes  
The natural distribution patterns of tilapia 
are the result of evolution (Kocher, 2005). 
Fishes of the family have long been known 
for their spectacular adaptive radiation and 
have therefore served as a model for 
evolutionary and ecological studies 
(Barlow, 2000). 
In the lakes of East Africa (lakes Victoria, 
Malawi and Tanganyika), fishes of the 
family, cichlidae have undergone an 
extraordinary rapid and extensive radiation 
(Kocher, 2004). At least 1500 species of 
fish have arisen from a common ancestor 
in the last 10 million years (Kocher, 2005). 
The author maintained that within Lake 
Malawi over 700 species have arisen 
within just two million years. It becomes 
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necessary to elucidate the forces which 
have caused this rapid speciation. A 
number of forces are at work which 
includes trophic specialization and sexual 
selection. We suspect that rapid evolution 
of male traits and female preference 
contributes to pre-mating isolating 
mechanism among local population, 
facilitating speciation over small spatial 
scales (Kocher, 2004). It becomes 
necessary therefore to carry out gene 
mapping for phenotypic traits associated 
with speciation, such as jaw morphology 
and adult colour pattern. This will enable 
scientists to identify the genes responsible 
for speciation of these fishes, and to study 
the geographic distribution of allelic 
variants among populations and species in 
the wild, (Kocher, 2005). 
 
Speciation among Tilapias  
A species is never stable in nature. It may 
die out or spread to form another species 
(Ayinla and Williams, 2005). The author 
maintained that in taxonomy, species with 
a very restricted distribution are 
considered ―young‖ species, and those 
with wide distribution are considered 
―old‖. According to the author, once a 
species has a very wide distribution it may 
fall apart. This happens frequently with 
fish species when water bodies become 
mutually isolated and the separated 
populations change through new mutations 
and genetic flux. The natural distribution 
of pattern of tilapia suggests such a 
situation. Evolution of new strains of the 
cichlids is making identification difficult. 
Morphological characters (Meyer et al, 
1990) and molecular studies (Kocher et al, 
1993) were reported to have failed in 
resolving some relationship in the cichlid 
within the last two decades. 
Ecological factors play significant role in 
speciation (Schuter, 2000).  Other 
possibilities are introgressive 
hybridization, eco-phenotypic variation or 
local adaptive differentiation in which case 
synoptic populations of two species should 
be more similar due to local gene 
exchange or geographical variation in 
environmental condition (Christian et al, 
2003). 
 
Speciation and Hybridization in Tilapia 
Although early experience influences the 
development of preferences in cichlid mate 
choice, the same species can be very 
―tolerant‖ and spawn with members of 
other species appearing very different from 
conspecifics.  The conditions under which 
such inter-specific spawning occurs in 
captivity are considered to exist in the 
field. 
Bringing different tilapias together through 
transfers has a consequences of undoing 
the work of nature; selection over many 
thousands of years. From these we can 
infer that the conventional system 
nomenclature (genus, species, sub species) 
is fine for describing a natural situation but 
inadequate for an aquaculture situation in 
which interbreeding occurs, as in tilapia 
(Kocher, 2005). 
Many cichlid fishes are genetically similar, 
and inter-specific spawning often produces 
fertile hybrids.   Professor H.M. Peters (in 
Trewavas 1982) has artificially fertilized 
eggs of Sarotherodon melanotheron with 
sperm from Oreochromis niloticus. F1 
hybrids of both sexes were obtained and 
12 of them, 4 males and 8 females of 82 – 
98 mm standard length were examined. 
They resemble O. niloticus in most 
contrasting proportion. The depth of the 
pre-orbital bone, which is S. melanotheron 
of this size measure 22 - 25.5% length of 
head, in O. niloticus 15.0 - 19.0 in hybrids 
17.0 - 20.0. In number of scales, vertebrae 
and dorsal fin rays they are intermediate 
the author reported. With O. mossanbicus 
male and S. melanotheron female, the 
hybrids were all female. With T. tholloni, 
hybrids were obtained when the male 
parent was S. melanotheron. The reverse 
cross resulted in high mortality among the 
embryos (Trewavas, 1982). 
The target of inter-specific hybridization 
of two species in tilapia is to obtain 
monosex populations (Beardmore et al, 
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2001). The author observed that the bulk 
of research on the genetic basis and 
commercial potential of monosex hybrids 
has been carried out on tilapia. Many 
Oreochromis hybrids are characterized by 
a majority of males, the occurrence of all 
male broods is relatively common and it is 
where the major interest in hybridization 
lies. The first report of monosex hybrids 
created significant interest with the 
potential for mass production of all male 
progeny to prevent the serious problem of 
unwanted reproduction in aquaculture.. 
 
Implication of Speciation and 
Hybridization 
The increase in tilapia of genetic and 
phenotypic diversity due to hybridization 
may contribute to the uniquely rapid pace 
of speciation in cichlids (Salzburger et al, 
2004). Many Oreochromis species utilized 
in aquaculture were extensively introduced 
outside their natural range in Africa. For 
instance, where several tilapia species 
share a body of water, resting areas are 
usually distinct in place (depth or type of 
bottom) or time. In substrate spawners the 
elaborate courtship behaviour probably 
helps to prevent any hybridization.  
 
Speciation and Hybridization: The Case 
Of Wesafu, An Ecotype Cichlid 
In Nigeria, there exist an ecotype cichlid 
called Wesafu in Epe Lagoon, Lagos State 
where it seems to be highly priced and 
grow to a size of over 1500g in the wild 
(Bombata et al, 2005). At present 1kg of 
wesafu sells for N1,200 – N1,500 in Epe 
,Lagos. 
There is, at the present, paucity of 
information on the origin of  Wesafu. 
Previously it was commonly assumed to 
be T. guineensis, a species   that is also 
found in Epe lagoon. However, the 
consistently larger size of wesafu and its 
deep body tend to separate it from the well 
known T. guinneensis (Bombata et a,l 
2004). The author queried ‗could it then be 
a variant of T. guineensis? The study on 
meristic and morphometrics showed the 
observed weight range of 495 – 1500 g for 
wesafu is at variance with that of T. 
guineensis (11 – 352 g). From the finding 
of the above study it was observed mean 
lateral line were the same (28). 
Taming 1944 in Bombatta et al, 2004 
observed that there is a relationship 
between some meristic characteristics and 
the environmental condition to which eggs 
and larvae are exposed. He further showed 
that the number of rays in the pectoral and 
the dorsal fins increase with temperature. 
While speciation cannot be determined by 
meristic characteristics alone, the unique 
size of the fish cannot be neglected. The 
large size of ―Wesafu‖ coupled with deep 
body could be of great potentials for 
filleting, the largest specimen being 1,500 
g, 414 mm TL and body depth of 64 mm 
(Bombata et al, 2005). These are higher 
than the ones reported by other workers for 
other members of the cichlid family. 
Holden et al (1978) reported that S. 
galilaeus rarely grow larger than 350mm; 
while blackchin tilapia (S. melanotheron) 
has been noted to reach 24 mm (Lee et al., 
1980). The maximum length reported for 
Tilapia mariae was 350mm.  
Individuals cannot be separated by their 
meristic characters only but in populations 
by their differences in mean numbers. It is 
common to use two or more characteristics 
in combination for discriminatory 
functions (Fisher 1935 in Bombatta et al 
2005). It would, therefore be safe to 
assume meristic and morphometric 
variance, based on the variable characters 
of wesafu and T. guineensis. 
Radiation of cichlid was recently noticed 
in the great lakes of Africa (Greenwood, 
1991), with unique modes of speciation. 
Sexual selection has been shown to play a 
crucial role in the large genetic divergence 
that makes cichlids endemic in the African 
great lakes (Sturmbaner and Mayer, 1992). 
Although radiation is not pronounced in 
Wesafu, it has a distinct and peculiar 
radiation that is well recognized by the 
local fishermen, apart from the large size 
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of the individual fish that are landed 
(Bombatta et al, 2005). 
 
  CONCLUSION 
Tilapia has become the second most 
important fish produced in aquaculture 
(Fitzsimmons, 2007). The extraordinary 
diversity of this fish has fascinated and 
challenged evolutionary biologists. Many 
explanations for the rapid evolution of 
taxonomic diversity have been suggested 
which include selective mating and brood 
care, adaptation to changes in habitat 
arising from water level dynamics, 
restricted migration to predation and micro 
adaptation to fragmented habitats (Jeffrey 
et al, 1999). It was further suggested that a 
combination of extremely low gene flow 
among populations, coupled with sexual 
selection could lead to the fixation of 
distinct mate recognition system within 
local population.  
Jeffrey et al, 1999 while working on 
Malawi cichlid observed that Malawi 
cichlids have a high level of habitat 
fidelity (as in the case of ―wesafu‖ in Epe 
lagoon). He argued that this in 
combination with patchy distribution of 
habitat types, could contribute to the 
evolution of lineage divergence. Increase 
in water level can open newly flooded 
habitat patches for colonization and can 
alter the nature of the existing habitat 
patches by increasing their depth. A 
species is never stable in nature. It may die 
out or spread to form other species.  The 
author opined that once a species has a 
very wide distribution it may fall apart. 
This happens frequently with fish species 
when water bodies become mutually 
isolated and the separate population 
change through new mutations and genetic 
flux. He concluded that the natural 
distribution of tilapia suggest such 
situation. 
In nature there are large number of 
allopatric species inhabiting river systems 
or different parts of river systems, 
sometimes encroaching slightly on each 
other but rarely hybridize, unless brought 
together artificially in fish ponds where 
they often hybridize rather easily. Bringing 
different tilapia together through transfer 
has consequences of undoing the work of 
nature. 
The cichlid, wesafu, which is endemic to 
Epe lagoon has often times been mistaken 
for T. guineensis. However, the reports of 
Bombata et al (2005, 2006),  revealed that, 
based on the meristic, morphometric and 
feeding habits of this ecotype tilapia and 
exceptionally large size obtained in the 
wild (larger than 1500 g and 414 mm TL), 
this fish should  not be mistaken for T. 
guineensis. He therefore queried ―could it 
then be a variant of T. guineensis? Could 
this variation be as a result of habitat 
fidelity, selective mating, and adaptation to 
changes in habitat arising from water level 
dynamics? To answer the questions above, 
wesafu opens a window of opportunities 
for investigation. In the first place, we 
need to properly characterize the fish using 
biochemical means such as protein and 
DNA extraction and profiling. Research 
should then focus on domestication and 
hybridization with other cichlids.  
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Table 1: shows the summary of meristic and morphometric features of Wesafu Data from 60 specimens) 
Parameter   Mean  Range   Variance  Std deviation Std error 
Body weight(g) 830 495-1500 4421.1 210.8 27.2 
Total length (mm) 239 270-414 852.8 29.2 3.8 
Std length (mm) 271 223-340 639.1 25.3 3.3 
Head length (mm) 85 60-115 109.0 10.4 1.3 
Head width(mm) 112 90-138 128.3 11.3 1.6 
Eye diameter(mm) 18 13-25 6.2 25 0.3 
Body depth (mm) 44 25-64 80.0 8.7 1.1 
Body width (mm) 127 100-150 119.5 10.9 1.4 
Lateral line scales 28 18-35 8.3 2.9 0.4 
Dorsal spines XVI XVI 0 0 0 
Dorsal rays 12 12-13 0.2 0.1 0.1 
Anal spines III III 0 0 0 
Anal rays 10 9-11 0.3 0.6 0.6 
Pelvic spines 1 1 0 0 0 
Pelvic rays 5 5 0 0 0 
Pectoral fin rays 12 11-13 0.2 0.5 0.5 
           Source:Bombata et al,2005. 
 
Table 2: Summary of meristic and morphometric features of Tilapia guineensis (n = 60) 
             Parameter   Mean Range Variance Std deviation Std error 
Body weight(g)   92.0              11-352 636.7 73.3 18.1 
             Total length (mm)   152 76-225 215.3 46.4 6.7 
             Std length (mm)   122  60-205 139.9 37.4 5.1 
             Head length (mm)   36 18-60 11.7 10.8 4.5 
             Eye diameter(mm)   9 4-15 0.8 2.7 0.4 
             Body depth (mm)   54 28-90 24.8 15.7 2.2 
             Lateral line scales    28 26-30 0.6 0.8 0.1 
             Dorsal spines   XVI XIV-XVI 0.3 0.5 0.1 
             Dorsal rays   10 9-10 0.2  0.3 0.8 
             Anal spines   III III 0 0 0 
             Anal rays   11 10-13 1.1 1.0 0.1 
             Pectoral Length(mm)   49 18-79 76.3 27.6 3.8 
             Pelvic length (mm)   39 17-70 14.4 12 1.6 
      
Source: Bombatta et al, 2005 
